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ABSTRACT

Introduction: Of the seven tarsal bones Talus and calcaneum belong to the proximal row. Talus is a peculiar bone
with major part of it covered by articular cartilage and devoid of any muscular or tendinous attachment. It has
3 facets anterior, middle and posterior located inferiorly, which articulate with superior facets of calcaneum.
The anterior facet is present on the inferior aspect of head and is continuous with its articular surface but
usually it is not so with middle articular facet. Various authors have studied morphology of talus and its
articular facets across different parts of the world and in different parts of our country but such data was not
reported from Andhra region.Hence the study was undertaken.

Materials and Methods: Total 84 tali (40 right and 44 left) of unknown sex, obtained from the department of
Anatomy of N.R.I Medical College were studied. Morphometric analysis of talus included measurement of length;
breadth and height of individual bone using digital vernier callipers after necessary digital correction. Range,
Mean, Standard deviation were calculated.calcaneal facets and their types, squatting facets, extensions of
trochlea tali were studied.

Results and Conclusion: Mean length of talus was 5.33 cm; Mean width was 3.79 cm and Mean height was 2.52cm
in the present study. In the present study calcaneal facets of talus were classified based on previous studies. The
percentage of tali with Type 1 facets was highest followed by type 2 and type 5. Type 4 facets were seen in very few
tali Type 3 was rarest. Only one talus on right side had type 3 facets and it was not seen on the left side. Lateral
squatting facets were more common on right side but medial and combined facets though less frequent were seen
more on left side. Lateral extensions were more commonly seen than medial extensions. The Morphometric
measurements of talus in the present study were comparable to all other Indian studies .The variations in the
incidence of calcaneal facets,squatting facets and trochlear extensions can be attributed to the
racial,genetic,environmental and occupational factors.
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INTRODUCTION

Of the seven tarsal bones, talus and calcaneum
belong to the proximal row. Talus is a peculiar
bone with major part of it covered by articular
cartilage and devoid of any muscular or tendi-
nous attachment [1].

The body of talus (astralagus), bearing a pulley
like trochlea tali is separated by a rough neck
from the smooth convex head anteriorly. Articu-
lar area also seen on lateral and medial aspects
of body of talus. A small extension of body be-
hind trochlea tali is posterior process, ends in
medial and lateral tubercles separated by groove
for flexor hallucis longus.The lateral tubercle
when present as separate bone called as os
trigonum .Talus has 3 facets inferiorly which ar-
ticulate with superior facets of calcaneum. The
anterior one lies below the head, middle one
lies in front and posterior one behind the sulcus
tali. The anterior facet is present on the inferior
aspect of head and is continuous with its ar-
ticular surface but usually it is not so with middle
articular facet [2].

Classification given by Arora et al [3], Kaur et al
[4], Garg et al [5]; Chandra Philip [6] about vari-
ous types of calcaneal articular facets was fol-
lowed in the present study.

Type |: Anterior and middle facets completely
fused.

Type Il: Anterior and middle facets are separated
by a ridge.

Type lll: Anterior and middle facets are sepa-
rated partly by a ridge and partly by a groove.

Type IV: Anterior and middle facets are sepa-
rated completely by a non-articular groove.

In the above 4 types a separate Posterior calca-
neal facet was present

Type V: In this type middle facet fuses with pos-
terior facet. The sub types a,b,c were classified
based on anterior facet.

Va- Anterior, middle and posterior facets com-
pletely fused resulting in a single continuous
facet.

Vb- Anterior facet completely separated by a
groove from the combined middle and posterior
facet.

Vc- Anterior facet separated by a ridge from the
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combined middle and posterior facet.

Various authors have studied morphology of
talus and its articular facets across different
parts of the world and in different parts of our
country but such data was not reported from
Andhra region.Hence the study was undertaken

MATERIALS AND METHODS

The present study was conducted on talus.
Total 84 tali (40 right and 44 left) of unknown
sex, obtained from the department of Anatomy
of N.R.I Medical College were studied. Morpho-
metric analysis of talus included measurement
of length; breadth and height of individual bone.
The measurements were taken using digital
vernier callipers after necessary digital correc-
tion. Range, Mean, Standard deviation were
calculated. Types of calcaneal articular facets
on the inferior aspect were studied in each
talus and were classified according the classifi-
cation followed by earlier authors. Photographs
were taken where ever necessary. Extensions of
trochlea tali and squatting facets were also
observed and the frequency with which they
occur was recorded.

RESULTS

The following parameters were studied in the
present study:

Maximum antero posterior length (L): is the
distance between the most anterior and poste-
rior points of the talus. Range of length was from
4.24 cmto 6.63cm.

Maximum transverse width (W): is the maxi-
mum distance between the most medial and
most lateral points on the body of the talus.
Range of width was from 3.09 cm to 4.35cm.

Maximum vertical height (H): is the maximum
distance between the most superior and infe-
rior points on the body of the talus. Range of
height was from 1.95 cm to 2.95cm.

Table 1: Morphometric measurements of Talus in the
present study.

Right (40)| Left (44) Total (84)
Para meters
Mean| S.D | Mean| S.D | Mean| S.D
Max. Lengthincm | 537 | 0.21 5 0.47 ] 533 | 0.6
Max. Widthinecm | 3.79 | 0.29 4 0311] 3.79 03
Max. Heightinem | 2.51 | 0.21 3 0.2 | 252 0.2

In the present study, the percentage of tali with
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Type 1 facets was highest followed by type 2
and type 5. Type 4 facets were seen in very few
tali Type 3 was rarest. Only one talus on right
side had type 3 facets and it was not seen on
the left side.

Table 2: Incidence of various types of calcaneal facets
in the present study.

4 - Type 4- anterior and middle facets and
posterior facets separately present.
5a-Type5a - anterior, middle and posterior fac-
ets completely fused.

5c -Type 5c - anterior and middle facets sepa-
rated by ridge and fuses with posterior facet.
The incidence of different squatting facets was

Fig. 1: Showing 5 types of calcaneal facets on inferior
aspect of right talus.

1-Type 1 anterior and middle facets fused and
posterior facet separate.

2-Type 2 anterior and middle facets separated
by ridge and posterior facet separate.

3-Type 3 anterior and middle facets separated
by ridge and groove with separate posterior
facet.

4-Type 4- anterior and middle and posterior fac-
ets separately present.

5-Type 5 anterior and middle facets and poste-

rior facets completely fused.
Fig. 2: Showing 4 types of calcaneal facets on inferior
aspect of left talus.

1-Type 1- anterior and middle facets fused and
posterior facet separate.

2 - Type 2- anterior and middle facets separated
by ridge and posterior facet separate.
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Type of | Right side (n=40)-% | left side (n=44)-% Total ( n=84) % shown in table 3.

facet (fig :1) (fig:2) ] Table 3: Incidence of squatting facets in the present study.
Type 1 19 -47.5% 25-56.8% 44-52.4%

Type 2 16 -40% 11- 25% 27-32.1% Talus Lateral squatting | Medial squatting | Combined squatting |  Gutter shaped

. Y Y i f

Type3 1-25% 1-12% facet-% facet % facet -% squatting facet -%
Type 4 2-5% 1-2.3% 2-3.6% Right (40) | 27(67.5%) 1(2.5%) 1(2.5%) 1(2.5%)
TypeS 5% 7159% 9-10.7% left(48) |  20(45.5%) 10022.7%) 8(18.2%) 1(2.2%)
Type 5a 2% 4 4% 6 7.14% Total(88) [ 47 (56%) 1(13.1%) 9(10.7%) 22.4%)
Type 5b - - -
Type ¢ 3-63% 3—357% It was observed that on the right sided tali, lat-

eral squatting facets were more common but
medial and combined facets were rarely seen.
Contrary to that medial and combined facets
were more frequently seen in left sided tali.

Lateral extensions were more commonly seen
than medial extensions. In 14 out of 40 right tali
lateral extension of trochlea tali was found .Me-
dial extension though less frequently seen but
was more in left tali 6/44 (13.6%) than right tali
1/40(2.5%). Continuous extensions were not
seen in the present study.

DISCUSSION

Table 4: Comparison of morphological parameters on
right and left side with previous studies.

Parameter Ari et al | Gautam |Saif omar| Mahato | Motagi| Present
[7] etal [8] | etal[9] |etal [10]| et.al | study
Mean L (Rt) cm 5.72 5.23 5.31 557 | 542 | 537
Mean L (Lt) cm 5.64 5.29 5.31 5.58 5.33 5.34
Mean W (Rt) cm 4.91 3.79 4.02 2.9 362 | 379
Mean W (Lt) cm 4.69 3.68 4.02 3.03 3.77 3.8
Mean H (Rt) cm 2.93 251
Mean H (Lt) cm 2.93 3

L-length, W-width,H —height

Fragmented remains of long bones more often
retain the relevant bony markers due to their
large size, but relatively small bones can also
preserve these markers and hence can be used
by forensic anthropologists and bioarcheologists
for estimation of bone length and stature.
Accurate estimations and derivations of metric
features can be obtained directly from the
calcaneus and talus bones since these compact
bones are relatively more durable than other
bones [7].
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The Morphometric parameters taken in the
present study were compared with other previ-
ous studies in table 4.It was inferred that the
measurements obtained in the present study
were on par with most of the studies.

According to Bruckner [12] the stability and
mobility of sub talar joint is dependent on num-
ber of articular facets of talus and calcaneum
that have contact with each other.Accordingly
higher the number of facets, so is the stability
thus making articular tripod the most stable
position and single facet morphology the
unstable one. Verhagen [13] also supported the
above concept as he found that arthritic limp-
ing was less common in osseous tripod facet
configuration and stressed the subtalar insta-
bility in single facet configuration.

Table 5: Comparison of incidence of various types of
Calcaneal facets among various Indian studies.

5.n0 study place % of Type 1 | % of Type 2| % of Type3 | % of Type 4] % of Type 5

North Indian 16 78 1 3 2
South Indian 10 50 16 5 184
North Indian 45 U 5 17
Rajasthan 39 437 53 6
Puduchery Y] 30 3 21
Andhra Pradesh 52 R 36 107

Aroraetal [3]
Bilodi et al[14]
Kaur et al[4]
Rohin Garg[5]
Chandra

anlajlw]lw]lo]-
~la]o]e

Present study

When the incidence of various types of facets
among various Indian studies was compared
(Table: 5) it was observed that in Chandra Philip
[14] study and present study incidence of Type
1 was higher than Type 2 where as in rest of the
studies incidence of type 2 was higher than type
1.Type 1 incidence was highest in the present
study when compared to all other Indian stud-
ies. Type 3 facets were rarest in this study as it
was seen only in 1 right talus and absent on left
side, similar to the incidence of Arora et al
[3].Type 4 incidence was comparable to all other
Indian studies. The incidence of Type 5 was vari-
able among different studies ranging from 2%
to 18% and in the present study it was in the
intermediate range of 10.7%.

Subtypes of Type 5 where posterior facet is fused
with middle facet were classified based on fu-
sion or separation of anterior and middle facets
into a, b and c subtypes [6]. In the present study
sub type 5a and 5¢c were found 5 b was not seen.
Type 5a was seen in both right and left sides
whereas 5c¢c was seen only in left tali. Type 5a
incidence in the present study was 7.1% (6/84)
whereas in other studies it was kaur et al 8%
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[4], garg et al 5% [5] and Chandra Philip et al
10% [6]. Type 5 c was reported only by Chandra
Philip [6] to be 2% and in the present study it
was 3% (3/84).

In a study conducted in Nepal on 50 tali, Type 4
was not seen and type 5 incidence was highest
[15]. In Belgium [16] and Korean studies [17]
type 5 was not seen. Type 3 incidence was high-
est in Koreans when compared with others.

Squatting facets on the distal end of tibia and
superior aspect of neck talus that articulate in
extreme dorsiflexion developed as an adapta-
tion to squatting habit where as in climbers like
orangs also similar facets were well demarcated
but developed as an adaptation to climbing
[18].

According to Charles [19] inheritance of
acquired characters can be explained by the
expression of squatting facets on the dorsal
surface of the neck of the talus in fetus as well
as adults of oriental races.

Presence of squatting facets commonly seen in
a tropical country like India can be considered
as an adaptation developed as a result of
prolonged exposure in squatting posture to meet
occupational need such as harvesting or to
perform early morning rituals [20].

In the present study lateral squatting facet inci-
dence was more in right tali, medial and com-
bined squatting facets were common on left
side, in a study conducted by Rohin Garg et al
[21] lateral squatting facet was more commonly
seen left tali. Combined squatting facets inci-
dencein the present study (10.7%) was compa-
rable to study conducted by Panday & Singh et
al [22] (11.8%), but it was low in other studies
by Shilpi et al [23] (2.04%) & Garg et al ;( 3.3%)
[21].Gutter shaped facets incidence was low-
est in this study (2.38%) and it was (4%) slightly
higher in two studies and highest with Panday
& singh et al (10.7%) [20].

According to Rohin garg et al [21], trochlear
extension was frequent on lateral aspect of right
tali. Similar observation was seen in the present
study. Incidence of medial extension was
similar on both sides in the above study but in
this study medial extension though less frequent
was comparatively more on left side. Continu-
ous extension was not seen in the present study.
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The morphometric measurements of talus in the
present study were comparable to all other
Indian studies but the variationsin the incidence
of calcaneal facets,squatting facets and
trochlear extensions can be attributed to the
racial,genetic,environmental and occupational
factors.

CONCLUSION

In the present study the morphometric measure-
ments of talus Mean length ,width,height in cms
were 5.37,3.79, 2.510on the right side and 5,4,3
on the left side respectively.The percentage of
tali with Type 1 facets was highest followed by
type 2 and type 5. Type 4 facets were seen in
very few tali Type 3 was rarest. Only one talus
on right side had type 3 facets and it was not
seen on the left side. In the present study sub
type 5a and 5c were found 5 b was not seen.
Lateral squatting facets were more common in
the right tali but medial and combined facets
though rarely seen were more frequently seen
in left tali. Trochlea tali extensions were more
commonly seen on lateral aspect than medial
side.
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